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lationship the instant any one of the blades 
strikes an object solid enough to deflect the blade 
appreciably. 
. A further object is te provide a simple compact 
5 construction having a minimum of food catching 
cracks or corners so as fo be easy to keep in a 
clean, sanitary condition with or without dis- 
assembly of the blades, and, a beater construc- 
tion which is inexpensive and simple to fabri- 
10 cate. 
A further object is to provide a beater having 
readily removable blades which may serve as a 
drink mixer agitator when the blades have been 
removed. 
15 A further object is to provide an arrangement- 
whereby single blades may be removed and re- 
placed at will in the event they become damaged 
in handling. 
A further object is to provide an arrangement 
'0 whereby the degree of overlapping or interdigita- 
tion of blades may be varied ai will to vary the 
amount of cavitation and resultant aeration of 
the mix either by readily adjusting the beater or 
by removing certain blades to accomplish ideal 
25 mixing or beating characteristics for substances 
operated upon. 
Other objects and advantages of this inven- 
tion wfll of course present themselves to those 
famfliar with the art on reading the following 
specification in conjunction with the drawings 
and the appended claims: 
In the drawings: 
Fig. 1 is a side view of a household food mixer 
equipped with the beaters of this invention; 
Fig. 2 is a horizontal section taken on line 2--2 
of Fig. 1 showing the relative positions of the 
beaters; 
Fig. 3 is an enlarged side view of a preferred 
form of beater; 
 Fig. 4 is a top view of a beater blade when 
detached from the beater; 
Fig. 5 is a side view of the detached blade; 
Fig. 6 is a view of the beater shaft with the 
blades removed; 
Fig. 7 is an enlarged perspective view showing 
the upper blade supporting bracket; 
Fig. 8 is an erflarged perspective view showing 
the lower blade supporting bracket; 
Fig. 9 is a view showing the beater with one 
blade bent inwardly to the shape it assumes when 
an object is caugh in the beaters or it is pressed 
inwardly to release it for removal; 
Fig. 10 is a side view, partially in section, of a 
modified form of beater; 
lig. 11 is aview simflar to Fig. 10 but showing 
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This invention relates generally to food mixers 
and more particularly to an improved beater or 
stirrer which is especially adapted for use in elec- 
tric motor driven food mixers having two or more 
rotary interdigitating beaters. 
Electric motor driven household food mixers 
have corne into very wide use in the past two 
decades. Most of these mixers comprise a stand 
supporting a mixing bowl, a motor which over- 
hangs the bowl, and a pair of beaters which 
pend from the motor into the bowl. In most 
mixers each beater is a ring type beater, being 
provided with four radially extending looped 
blade elements which are spaced ninety degrees 
apart and secured at top and bottom to a central 
shaft. The shafts of the two beaters are usually 
parallel and spaced such distance apart that the 
blade elements overlap and interdigitate as the 
shafts are rotated in opposite directions at the 
same speed. 
During recent years there has been a trend to 
increase the power of the motors employed in 
household food mixers in order to provide better 
speed control, quicker mixing, and also additional 
power to drive comparatively heavF duty acces- 
sory attachments. As a result of this power in- 
crease, however, the torque avaflable at the 
beaters has been greatly increased to the point 
where the motor wfll not stall if an object such 
as a spatula, spoon, or a person's linger acci- 
dentally becomes caught in the beaters. 
Although the possibility of an operator catch- 
ing his finger in the beaters is rather remote, such 
would be a painful injury, a.nd probably result 
in the amputation of the finger. On the other 
hand, if is quite simple for an operator to be care- 
less and allow an implement such as a spatula 
fo become caught in the rotating beaters. When 
this occurs, the usual result is that the beater 
blades are bent out of shape or fractured, and the 
article caught is extensively damaged. 
Accordingly, one obect of this invention is to 
provide a beater structure which wfll not be dam- 
aged in the event an object becomes caught in the 
beater blades, and the gearing driving the beater 
as well as the entangled object will not be dam- 
aged. 
Another object is fo provide a beater having in- 
dividual blades which are readily removable for 
cleaning, the blades being firmly seated, however, 
so as fo deliver full torque without bending dur- 
ing all normal mixing operations. 
Another object is fo provide a household food 
mixer beater construction wherein all of the 
blades of a beater are uncoupled from drive re- 
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the eleïnents in the positions they occupy when an 
object is encountered by the rotating blades; 
Fig. 12 is a horizontal section taken on line 
12--12 of Fig. 10; 
Fig. 13 is a horizontal section taken on line 5 
|3113 of Fig. 11; 
Fig. 14 is an enlarged view, partially in sec- 
tion, shwing the :lower beater :lracket; 
Fig. 152s a side view, partialty in section, show- 
ing another ïnodification; and 10 
Fig. 16 is a view similar to Fig. 15 but showirtg 
the eleïnents in the release position. 
A fundaïnental principle of applicant's inven- 
tion is to provide egg beater type .agitators with 
individually acting arcuate blade eteïnents which 1,5 
are releasably attached at their ends to the 
beater shaft in such fashion :that they :are de- 
tached froïn driving relationship when they are 
pressed inwardly toward the beater shaft as 
when a solid ob3ect becoïnes entangled in the 20 
bektéSs of a mixer. lIoreoer, the :.b!ades tan be 
reïnoved,t :will-for cleaning .or :to :bave .the blade 
support eleïnents function as drink ïnixers. 
:A :ousehold ïood mixer 2 lrovided =wth a 
pir,of.agittors .| .constructed .ccording to-this 25 
rvenon is sho.wn in Fig. 1. Onty one of the 
tw« beters 2 is :fully .vlsible in Fig. 1 for the 
other .beateris disposad directly behind the first 
v¢luen, viewed froïn the side. The blades 
of the other beater, however, ïnay be seen in this 
view .Fig. , which is a horizontal section, shows 
he-relationship be£weenthe tvo beaters a-nd the 
marinerin which the blîdes 2 overlap or inter- 
digitate s the beaters rotate in opposite direc- 
.tions. 35 
- -In t1e/mixer 21 .shown, the eater :shaft 
açe reïnowïly supported in .driv.e pindles (no 
shown) within the power unit 2. Each .shalt 
,hasa ,lair-o£ ears a OEg. 3) which engae:slots 
proided in the spinles £o :key th¢ be.aters 23 o 4O 
the spindles, The present ,invention,-however, 
conCer.ned primarly wth :beater.structure rather 
Iaan he :ïnethod o£ .dridng :or supporting the 
 Af he'ottoïn of each beater shaft 2$ a cruci- 5 
forïn holder or bracket 2 is poide_d which 
coïnpr-ises a piece .oï ïneted cut to the £orïn of a 
cres and hs, ving its edges 2 bent downwardly 
:to .f«rïn Iour channel portions 2. The brackets 
a'e preferably forïned by staïnping theïn ffoïn 5O 
sheet ïnetal. 
OEo s_ecure the brackst to the beater sha£t 
the end o the sha£t is preerably undercut to 
hav.e a square cross section and :is slipped through 
a .square hole .at the center o£ the bracket 2. 55 
The projecting end is thon peened fo lock the 
bracket 2 to the sha£t 
A similar bracket {} is provided for supporting 
the upper ends o£ the beater blades 22. The 
bracket  is identical with the bottom bracket 60 
2 except that it is adapted t0 be brazed fo the 
shaft  instead of secured by peening. The 
Upper bracket l} is ïnounted on-the sha£t .2 so 
that the channels 2] £ace upwardly instead of 
downwardly. 65 
To support the btades, each hannel portion 
ls Provided with a pair o rectangular open- 
ings  which receive proecting lugs 2 provided 
 t =the ends of the blades 22. If desired, a single 
tug zeceiving opening  in each .channel ] is .70 
tl .that is .required, but it has been round desir- 
able to Provid additional openings to provide two 
-positions in which the blades 22 may be installed. 
When ïnixing heavy substances such as thick 
batterso etc., it is preferable to support the ends 75 
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of the bludes in the innerïnost openings $1 to 
strengthen the arrangement and reduee the ef- 
fective width of the beateïs. This produces more 
of a stirring action than a whipping or beating 
action and reduces the torque load on the beaters 
soïnewhat. urthermore, the blades are more 
solidy supported when in this position than 
when suïoPorted:in the outer openings 
When ïnixi,'zg tighter substances or'when whip- 
.ping cïeaïn or eggs it is preferred to support the 
ends of the b!ades 22 in the outermost ioles 
-£o increase the degrec o blade overlap or inter- 
digitation. This causes more cavitation and 
aerátion .of the re_ix and increases the speed of 
ïnixing, :for tbe btades 2 trvel at higher veloc- 
ities-when lgcted farther froïn the shaft 
When .he b!ades are reïnoved, the brackets 
and the holes therethrough serve as cutting and 
coïnïninuting eleïnents for preparation of drinks 
or the like. 
The lJlades :2 r_e constructed .ëoE spring steel 
bent _to .hav.e hg :pe .shown n Figs..4 nd 5 
when :unstressed.- -T_e-provide :additionäl strength 
and la-ider .cross sectionl surface, .the blades 
are preferabiy formed vith ïribs  which extend 
the ïength of the straight side portions. The lugs 
2 .are bent irvar.dly:at right angles .to the 
jacert :portions :of ,tt-/e blsde 2 so as fo pass 
stràight throujh the .openings:l vhenthe blades 
are mouxted on the brackets .ad -. The pre- 
.ferred ïnethod .of formAng the blades is to staïnp 
theïn .froïn .annealed spring :steel and hen Zo 
haden the steel bY heting .and «tuexching to 
give ït .the ,desir.ed reSilience. - 
To instgl-1 .the b-lades 2 .on he beater shaft 2 I, 
one end of the blade ïs ïnserted into one of the 
channets 2 vith :the tug $2 pçojecting through 
òne et the-openi-ngs .1. The ether end .of .the 
blade is -then pu"lled outwazdly :and slipped into 
the corresponding channel -] of .the ether 
bracket,, the lug 2 beng received in .the .corre- 
sponding opering 1. Once instl.leà, the btadé 
22 is firmly supported, the-edges of-the channe]s 
27 giving laterl support and hòlding ,the blade in 
a true radial .position even -against high mixing 
reaction -forces:. When installed, the blades 
assume the shape shown in Fig. 3. urthermore, 
the sides of the blades 22 ar.e transversely curved 
as at 29 wth the concavity thereo outwardly so 
that- the leading .edges, :ether direction they mm, 
not only tend to dig outwardly into the mixture 
operated upon to assist in maintaining the sup- 
ported relationshp,on the brackets, but lso serve 
fo gJ_ve a greater aerting and mixing effect than 
possible with merely fiat blades. 
The mariner in xvhich _the blades 22 are re- 
leased whea pzessed inwardly toward the beter 
shaft -is shown in. Fig. 9. As the side oï the blade 
22 is pressed .iwar.dly from the normal straight 
line position, either or both ends axe moved 
,axialy out of the respective brackets er chan- 
nels with which such re engaged, and if the 
beater is near .the .bottom-ol a bowl the upper lug 
2 is lifted .out of the .hole 1 to release that .end 
of the blade 22 at he saine rime or after which 
the lower end is released. 
Thus the insta-nt an object becomes caught be- 
tween the rotating beaters, particularly in the 
zone-of intedigibation, the blades 22 which 
encounters .are pressed inwardly and £all free of 
the brackets to the bottoïn of-the bowl and are 
pushed to one side by the brackets without surfer- 
ing any daïnage and without injuring the object. 
The.action of the blades 2 in this respect is sub- 
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stantially tdentical regardless of whlch set of 
holes 3[ in which the lugs are supported.. 
To remove the blades 22 from the beater 2[, all 
the operator has to dois to press inwardly on 
the middle of the blade to lift the lugs 3 out of 
the holes 3[ and twist the blade 2 sidewise 
slightly to move the ends onto the sides of the 
channels 7 with which movement the lugs 32 
are drawn out of alignment with the previously 
engaged holes 3 [ and pass over any second group 
of holes s they are pulled free of the brackets 
5 and 30. The sides of the channels serve as 
locating elements so that the blades need not be 
strained if otherwise there might be a manual 
tendency to clear one end and not the other be- 
cause of over-movement at the cleared end. Fur- 
thermore, the sides of the channels on the brack- 
ets make it ea.sy to slide the ends of the blades 
 past the outermost group of openings o fle 
innermost openings with the greatest of ease and 
least trouble. Of course, if desired, one end of 
the blade 22 may be lifted endwise and outwardly 
to free is lug 3, after which the other end may 
be released by repeating the movement in the 
opposite direction at the other end of the blade. 
With this latter method, reverse movement of 
the blade may be ruade for attachment purposes. 
From the foregoing it will be apparent that a 
superior beater bas been provided which has 
blades that are virtually immune from damage 
due to the entanglement of objects in the rotating 
beaters. As a practicl matter it is almost im- 
possible to OEtch an object in the beaters ai any 
other place than between the two beaters in the 
zone of interdigitation. If an object is fo be 
caught otherwise than in thii manner it must 
be passed endwise through the space between a 
blade and the beater shaft. With the beaters 
whirling ai high speed this is practically impos- 
sible to do, for the object must be möved into the 
aforesaid 'space within the small increment of 
rime which is required for a quarter revolution of 
a beater. -If the object is not moved all the way 
into the space during this time, the beater blade 
will knock it away instead of catching it., 
Another modification of this invention is shown 
in Flgs. 10 to 14 of the drawings. The modified 
form of beater 40 is somewhat different in ap- 
pearance, but it functions in the saine manner 
to prevent damage to the blades 4! when an 
ject forces them inwardly as does the preferred 
embodiment. Instead of being released to fiy 
free,, however, all of the blades 4[ are simply re- 
leased from drive relationship ai the top when 
one blade is defiected inwardly. In this embodi- 
ment the upper ends of the blades are held in 
driven position by a collar 4 supported on the 
beater shaft 
Ai the bottom of the shaft 43 a bracket 44 is 
provided which is substantially identical with the 
bracket 5 in the preferred embodiment. This 
bracket, however, is journalled for free rotation 
with respect to the shaft 43 instead of being fixed 
thereto. As shown in Fig. 14, the end of the 
shaft 43 is undercut to have a smaller diameter. 
The bracket 44 is provided with a round hole 4§ 
which slips loosely on the undercut portion, and 
the end of that portion is peened over to forma 
retaining head 
The lower ends of the beater blades 4 ! are sub- 
stantlally identical with those of the preferred 
embodiment except that the lugs 46 are somewhat 
longer and are bent ai right angles so that they 
may not be detached except by rotating the 
blades 4! downwardly approximately ninety de- 
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grees. Thus the lower ends of the blades 
are hinged to the bracket and will not become de- 
tached while the beaters are in their operating 
position, but may be removed for cleaning or the 
5 like when the beaters are detached from the 
mixer motor or the motor is tilted to lift the 
beaters out of their working position. 
At the point where the tops of the blades 
contact the shaft 
10 are provided which transmit driving power to 
the blades 4 L The upper ends 48 of the blades 
4! are bent upwardIy so as to extend parallel fo 
the shaft 43 and are curved to bave the same con- 
tour as the circumference of the shaft as shown 
]5 in Fig. 12: 
The upper portion of the cup-shaped collar 
serres to hold the blade ends 48 in contact with 
the shaft 43 when the collar is in the position 
shown in Figs. 10 and 12, for the inside diameter 
20 of tlis part of the collar 42 is substantially the 
saine as that of the shaft plus the thickness of the 
blade ends 4. When the ends of the blades are 
snug against the shaft, two of the blade ends 
engage the ears 4 in drive relationship. The 
ï5 other two ends 4 lie adjacent the two which are 
driven by the ears and are driven thereby. 
The lower part of the collar 42 is slightly larger 
in diameter than the upper portion and serres as 
a retainer to hold the blade ends 48 close fo the 
o shaft 43 when they bave been unclutched on 
striking an object. In this embodiment the blades 
4 ! are resilient, but they normally bave the shape 
hown in Fg. 10, being essentially unstressed 
when supported on the beater shaft 42. 
35 The action of the blades 4! upon striking an 
object is shown in Fig. 11. The blade a bas 
been bent inwardly by striking an object and its 
upper end 48a has moved upwardly from its nor- 
mal position, listing the collar 42 a slight dis- 
40 tance. As the collar 42 rises, the other three 
b]ades 4! remain in substantially the saine posi- 
tion, but thei r upper ends 4 move outwardly into 
the larger diameter portion of the collaç  due 
to centrifugal force. This outward movement 
45 disengages the blade ends 4Ç from the integral 
ears 4 on the shaft 
to corne to rest while the shaft 
turn. Similarly the blade 4a which has been 
pressed inwardly bas been disengaged from the 
50 ears 4, for ifs end 48a bas been lifted above the 
ears. Thus the beater blades 4! corne to test, 
since the lower bracket 44 is journalled to the 
shaft. 43 instead of being fixed thereo, and are 
hot damaged when a foreign object is caught in 
55 the rotating beaters just as in the preferred em- 
bodiment. Once the collar has been lifted, the 
ends 48 of the blades bear against the shoulder 
formed between the upper and lower part of the 
collar to hold the collar in the raised position 
60 even if the blade 4a which lifted the collar i. 
relaxed. 
After disengagement of the blades 4! from the 
shaft 43 bas been effected, the mixer may be 
turned off and the entangling object may be 
65 moved. The blades 4! are then moved inwardly, 
and the collar 42 is moved downwardly to again 
secure the blade ends 48 in driving contact with 
the lugs 
To disassemble the beater 4} for cleaning, the 
70 collar 4 is manually raised above the position 
shown in Fig. 11 to completely release the blade 
ends 4. The blades 4 ! may then be swung down- 
wardly to a horizontal position, so that the lugs 
4 may be disconnected from the bracket 44. 
75 The degree of cavitation may be adjusted in 



_his îemhodime j:us ïainhe 
in îe :boE . o y e reli 
,-mer-of hebldel I. 
.m.:.poions of %he bec,ets-ecomp1h mOS 
o! the iXing,"..pa%icr en%hemixing:bowl 
is no completely fl, nsiderboEe istin 
'.mixi effeCZ may- ied »-en hough 
ops .of the blas ç ::are noàusable. 
heembodimen iEred:i":s.lS::d 16.:is 
...porion. in OEs,odimenç:he ,btde <:b :re 
:releaed o.y ouwary from,%he,af  b when 
he cotlar 2b is lifed by one of he bles. 
bre rremen :or .:upori e ower 
-. :of .e bldes :iB ::denoet :h :ha of.Fig. 
.-Anuudercu potin .:ia providdi he-hf 
-:b us-bove  normal :po:ion ofhe ' eottar 0 
-2b. -.Wheu an :0bec -is sruck and one :of he 
bdes--b :is bn .-inwrdty,-is upper-,-end 
"fs :he collar :2b",o he position shown -in 
t6, he dercu -O-caches he-:collar nd ..holds 
-iin he,levae position. Theoher btades 
y ouardly :assown, and he btde wh:ch 
-lifed-çhe coltar 2b ïs-.uncluohed siuee-is end 
poion:is above he ts ,.b. 
:Consequely, i-iI1 be  seen from,he foregoinff 
dsoripio oï ,he embodimeu disctosed 
-eir operaion 'ho-he :obecs-e .ferh.-heeiu 
a accomplished, and althou:h certain .embodi- 
ments ha-e-been-shownnd described herein for 
purposes 0f.oEsclosingthe'invention, .if wilt be ap- 
parentfo those skilled inthe rttht various and 
further medïflctions, hanEes and uses maF be 
-madewitout :departing from fhe spirit.and sub- 
-stnce of the invention, :the-scope :of .which is 
. coenste.-wifhhe !oltowinctims: 
Whatisctaed is: 
1. A beater ïfor a food mixer-comprisin a 
shaft a brketat he :botm of sid:shaft hav- 
in a ptality of-rOEHy-extendin blade 
.port channéls therein,-a .simflar 'backet 
 spac from %he first on sid:sft, »each. of said 
brackets hav opengs-:therein throu the 
botms-of the ehaels,- çlatity of flexible 
blade elements supported on said .brackets, the 
:ends .of said 'elemes :bei received in said 
-channels, nd a lu on eaCh end of eachof said 0 
:b]ae-e!ements, sid ..luEs@ro]eCing through:said 
openings to secure the btades -fhe bracke. 
-2. A. beter for a food. mixer çri :a 
shft, a bracket at.the:b0tm of«sAd :sbafhav- 
-in a:pturality of :ailty  eendgbl sup- 
:rin .chaels :terèin, sAd channts :in 
downwardty, a similaT :brcket spce from the 
first on said shaft and dispooe wi:i :chels 
-fCing upwar, :each 6f said brke haVin 
op-ens in the .botm of f.he channels, a .plu-0 
rality of flexible blade elemen supported:Sid 
:brack, the.ends oï:said.elen bei.rved 
in sid- chnnels, .anda lU  each dof ;ech 
of said blade etements, said luis . èh Made 
projectin wards'each'oerfousa open- 
inffs  secure the btads fhe brkets. 
.-A .Iood mïxer "bear :for use in a 'food 
mixer having interitatin beaters mpising 
a.haft, means nearone end of :said:shaft for-ro - 
tin :sme, "a ,bracke havin radially ten 
as supporfed  on .said.aft, esch of id:arms 
.having n opeu therethrouh, a ;plulity òf 
flexibl blades, a projecting luon.the end-ofeach 
of said blades, each of said luis being removably 
received in-one .of said o pens .. secue-.the 

OttSpOIig blade 7to --the ..b .lt, taBd .s 
on e 
as-:ed agur r elinP .eh her 
 he blades of twoof.saidbe -mount- 
 d..orroaton in:lose proity willtergi- 
:outintefferenc. 
4. cA :oed mixer beater mP,isng a 
:ms near- one end of :sid shat ïfor 
e,' :r iallF extending :brket 
to.u issed-' Zoff.eent stances0m 
the enter Df .:Sid «shat, ..a:plurlity.f exible 
bad,.a;proeing. lug on-the endçefêaoh;,ofsald 
".bls, each of çsaid .ls bing 
15  ced oe-[of»id 0pegs  cure 
:.rponding e  :the :bracket, :said 
-b pos- derent istans 
-:shaf- d proiding mesS. for 
ï6f th effiveming.:.area-;of.said beater. 
 :5. -In- a_ fuod-.-xer beter :a shgt, 
spadbre- carried by ,the..shat/one 
baetshaving blade :reeivg channelsonte 
botmface hereuf and ,the:oherf:i.brackes 
«avgbde"receiving chels in 
25 .%hesf, {each 'of said chnels in :ech of sd 
brackets having ïadially-spaced .penings n th 
boEtom OEherf, four-reuate fleble blade ,eM- 
men having -ends ïreceivable -in .said chnels, 
:and qUgs-:on :he ends of<each of-the blade ele- 
30 m, ech lug;gaging:on.of.theopengs 
lk:theends of the-blades inbhe-Channels. 
 .  a food mixer :beater a shaft, a ir 
-cruc}form brackeDarrie by theshft,:one.Çf 
 sidbrcke being disposedt he:bom,%he 
35 .short :and hving four .chnnels :on -he :bom 
:faoe theofand e other-f sid :brekebe}ng 
"disoed a distanCe abeve .çhe botm of :said 
sh, id lt menti6ned baet-hng 
-.chaels ..in be upper :fa:ce -heref, each:f aid 
 40channèls in -each :of-saoEd -brake hving vo 
rall spced opegs -in he-boçm theref, 
-fo.ur.-acuae :flexible-blade .elemen avingends 
eei;«àblein..said hannels, smd lUgSçon%heends 
-0f. eaçhof the -blde elemnts/ech lug 
one of e .upengs  .loek- ends«of %he-bldes 
-in %haels. 
. -n:a. fod mier «beaer ashft,:and 
,cciform bracke .oarried-by the 'shft, o of 
 sid;ackets begdsposed t heb0ttomof 
-shaft and having four chaels on theboom 
:face tereof:and"the Otherofsid bractsh 
:-di0sed a -stnce bue he bott0m [0f 
-àft, .id/%ast metioned braeket 
.nnels in ?the upper face hreof, 
radiàlly:spaced:0penings ïn %he bo%omtedf. " 
8. ' a çfood mixer, n gitor :eomprii 
shaf, an element mounted theeon 
radiàlly, disposed flanges deflning Channels, 
ehnnêls -hVing xiilly disposed :openings :he- 
hrough, 'and-blade élemen having rght nle 
.lugsSeeon daped  be recei-VedlnsaidDpen - 
'ings,  sïdes o "sid chaels h61ding 
"blades in a flxed position 'WithsPect: ssîdéle - 
ments. 
9. OEn-food mixer 'bëater he eomblntion<in - 
elding a shft, a phality of .rcuate xib!e 
bld,  a bracket having radial ms: treon dls - 
sed ai .he botm of.saM :hft :for relebly 
&pprting one end of ach 0f .säld .blaSes, and 
..means.6nid.haft Spaced-from säidbracMet or 
èlea5]y. supporting-the upper ends f'Saidblde 
.èlemen  ive relatiohip, sid mens ïn- 
Clug apair of.ral ears 0n the shfg for«en - 



,599,070 

9 
gaging the upper ends of the blades and a slidable 
collar for holding the blade ends adjacent to the 
shaft. 
10. In a food mixer beater the combination 
including a shaft, a plurality of arcua flexible 
blades, a bracket journalled for free rotation 
on sald shaft, said bracket having radial arms 
thereon disposed at the bottom of said shaft for 
releasably supporting one end of each of said 
blades, and means on said shaft spaced from 
said bracket for releasably supporting the upper 
ends of said blade elements in drive relationship. 
11. In a food mixer beater the combination 
including a shaft, a plurality of arcuate flexible 
blades, a bracket having radial channels therein 
disposed at the bottom of said shaft for releasably 
supporting one end of each of said blades, and 
means on said shaft spaced from said bracket 
for releasably supporting the upper ends of said 
blade elements in drive relationship, said means 
comprising a pair of radial ears on the shaft for 
engaging the upper ends of the blades and a slid- 
able collar for holding the blade ends adjacent 
to the shaft, and the bracket being journalled for 
free rotation with respect to said shaft. 
12. A food mixer beater comprising a shaft, a 
plurality of arcuate flexible blade elements, a 
bracket disposed at the bottom of said shaft for 
releasably supporting one end of each of said 
blades, and means on said shaft spaced from 
said bracket for releasably supporting the upper 
ends of said blade elemenks in drive relationship, 
said means comprising a pair of radial ears on 
the shaft for engaging the upper ends of the 
blades and a slidable collar for holding the blade 
ends adjacent to the shaft. 
13. A food mixer beater comprising a shaft, 
a plurality of arcuate flexible blade elements, a 
bracket journalled for free rotation and disposed 
at the bottom of said shaft for releasably sup- 
porting one end of each of said blades, and means 
on said shaft spaced from said bracket for releas- 
ably supporting the upper ends of said blade 
elements in drive relationship, said means com- 
prising a pair of radial ears on the shaft for 
engaging the upper ends of the blades and a 
slidable collar for holding the blade ends adja- 
cent to the shaft. 
14. A rotary beater for a food mixer comprising 
a shaft, a plurality of spring blades having re- 
enforcing ribs and being bent to a ,predetermined 
arcuate shape which is maintained under nor- 
mal miEing operations, means atone end of said 
shaft for supporting the lower ends of the blades 
including a cruciform bracket having openings 
in each arm thereof for receiving projecting lugs 
on said blades, said arms having side elements for 
engaging the sides of the blades to hold saine at 
right angles to each other, and means spaced 
upwardly on said shaft from said flrst mentioned 
means for supporting the upper ends of said 
blades in drive relationship, said last mentioned 
means being so constructed and arranged as to 
release the upper ends of the blades from drive 
relationship when the arcuate portion of said 
blades are forced inwardly to raise their upper 
ends. 
15. A rotary beater for a food mixer comprising 
a shaft, a plurality of flexible arcuate blades, 
means atone end of said shaft for supporting the 
lower ends of said blades including a bracket 
having openings for receiving inwardly projecting 
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lugs on said blades, said bracket having flange 
elements for engaging the sides of the blades to 
hold saine at right angles to each other, and 
means spaced upwardly on said shaft from said 
5 flrst mentioned means for supporting the upper 
ends oï said blades in drive relationship when 
said blades are pressed inwardly to deform their 
curvature and raise their upper ends from their 
normal resting position. 
10 16. The combination of claire 15, the last men- 
tioned means including an ear on said shaït and 
a collar for holding the upper end oï one oï 
said blades in contact with said ear. 
17. The combination of claire 15, the last mon- 
15 tioned means including a bracket simflar to the 
first mentioned bracket and said blades being en- 
gageable in openings in said bracket in drive 
relationship. 
13. A food mixer beater c0mprising a shaït 
20 adapted tobe rotatively driven, a plurality of 
arcuate beater blades disposed about said shaft 
at the lower end thereof, means for releasably 
attaching one end oï each of said blades to said 
shaft including an element rotatable independ- 
25 ently of said shaft to which the blade ends are 
attached, and means for releasably clutching the 
opposite ends of said blades to said shaft in 
driven relationship. 
19. A plurality of interdigitating, beaters ïor a 
30 food mixer in which each beater comprises a shaft, 
a bracket at the bottom of said shaft having a 
plurality of radially extending blade supporting 
channels therein, a similar bracket spaced from 
the flrst on said shaft, said brackets being moun't- 
35 ed on the shaft with the channels of the respec- 
tive brackets facing away from each other, and 
a plurality of spring blade elements supported on 
said brackets, the ends of said elements being 
received in said channels under tension in the 
40 elements urging opposite ends of each element 
towards each other. 
20. In a food mixer beater a shaït, a pair of 
brackets carried by the shaft, one oï said brackets 
being disposed at the bottom oï the shaït and 
having a plurality of blade receiving channels 
45 on the bottom ïace thereof and the other of said 
brackets being disposed a distance above the 
bottom oï said shaït, said last mentioned bracket 
having a pltu'ality oï blade receiving charmels in 
the upper face thereoï, each oï said channels in 
50 each ï said brackets having an opening in the 
bottom thereoï, and a plurality oï arcuate spring 
blade elements having end portions engageable 
in said channels ïor lateral support and ears on 
the end portions received in said openings for 
55 radial support oï the blade elements, said en- 
gagement being maintained under tension in the 
elements which urges the ends oï each element 
towards each other. 
IRED C. SCHWANEKE. 
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